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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability 
of data in a cache memory without any 
deterioration in system performance. 
SOLUTION: For a disk part 1 which stores data, 
this disk system is equipped with an MPU 22 which 
controls data access to the disk part 1 and cache 
memory parts (23—1) and (23-2) having cache 
memories wherein data are temporarily held and 
handles access made by a host computer. A data 
transfer path (27) is provided which interconnects 
the cache memory parts (23-1) and (23-2) and data 
are transferred between the cache memory parts 
(23-1) and (23-2) through the data transfer path 
(27). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS [Claim(s)] 

[Claim l]As opposed to a disk part characterized by comprising the following which memorizes 

data, A disc system corresponding to [ provide two or more sets of groups of a control section 

which controls a data access to said disk part, and a cache memory part provided with cache 

memory which holds data temporarily, and ] access of a host computer. 

A data transfer path which connects only a cache memory part of said each class mutually. 

A control means which is provided in a cache memory part of said each class, respectively, and 

performs data transfer between cache memory parts via said data transfer path. 

[Claim 2]The disc system according to claim 1, wherein a control means performs data transfer 
to other cache memory parts via said data transfer path in the case of data writing to cache 
memory of the cache memory part concerned. 

[Claim 3]A sub cache memory part provided corresponding to a cache memory part of said each 

class, respectively, comprising: 

Cache memory which holds data temporarily. 

A sub cache memory part which has a sub cache memory part control means which coincides 
data currently held at a cache memory part of the group concerned, and data of said sub cache 
memory part. 

[Claim 4]It is formed by exclusive path which connects between a cache memory part and sub 
cache memory parts, and a sub cache memory part control means, The disc system according to 
claim 3 coinciding data currently held via said exclusive path at a cache memory part of the 
group concerned, and data of said sub cache memory part. 

[Claim 5]The disc system according to claim 1 substituting for a control section of each class by 
one of other control sections, respectively if it controls by dividing a data area where disk parts 
differ and an obstacle occurs in one of control sections. 

[Claim 6]Equip field correspondence of cache memory provided in a cache memory part with 
information on prohibition on permission of writing based on an access situation, and a memory 
table to manage, and a control means manages information on the memory table concerned, and. 
The disc system according to claim 1 sending out permission disapproval information based on 
information on said memory table to demand information on data transfer which comes via a 
data transfer path. 



[Claim 7]As opposed to a disk part characterized by comprising the following which memorizes 

data, A cache system of a disc system corresponding to [ provide a control section which 

controls a data access to said disk part, and the 1st cache memory part provided with cache 

memory which holds data temporarily, and ] access of a host computer. 

The 2nd cache memory part provided with cache memory which holds data temporarily. 

A data transfer path which connects only said 1st cache memory part and the 2nd cache memory 

part mutually. 

A control means which is provided in said 1st cache memory part, is provided in a control means 
which performs data transfer to the 2nd cache memory part via said data transfer path, and said 
2nd cache memory part, and performs data transfer to the 1 st cache memory part via said data 
transfer path. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a disc system especially a disc system suitable in 

access to the disk which adopts a disk array device, and its cache system. 

[0002] 

[Description of the Prior Art]It is usually to have cache memory with a disc system 
conventionally. For the data security of this cache memory, it is possible to double cache 
memory. 

[0003]However, doubleness of cache memory will produce the problem on which performance 
deteriorates - the demand from the host side cannot be promptly satisfied because of the 
processing which identifies the data of two cache memory. 
[0004] 

[Problem(s) to be Solved by the Invention]In doubling a controller and managing a disk and the 
doubled cache memory, it is necessary to have a predetermined procedure for the processing for 
which two controllers identify the data of two cache memory, and the problem which processing 
complicates occurs. 

[0005] This invention was made as a solution plug and the problem which such a conventional 
disc system has the purpose, It is providing the disc system which can raise the reliability of the 
data written in cache memory without exerting degradation of performance on a system, and its 
cache system. 
[0006] 
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[Means for Solving the Problem]A disc system which this invention requires for this invention, 
Two or more sets of groups of a control section which controls a data access to said disk part, 
and a cache memory part provided with cache memory which holds data temporarily are 
provided to a disk part which memorizes data, A disc system corresponding to access of a host 
computer is characterized by comprising: 

A data transfer path which connects only a cache memory part of said each class mutually. 
A control means which is provided in a cache memory part of said each class, respectively, and 
performs data transfer between cache memory parts via said data transfer path. 
Between cache memory parts of each class, data transfer is performed via a data transfer path for 
exclusive use by this, and it is lost that a data path used for access to a disk part is used for data 
reconciliation-ization. It is not placed between data reconciliation-ization by control section. 
[0007]In a disc system concerning this invention, a control means performs data transfer to other 
cache memory parts via said data transfer path in the case of data writing to cache memory of the 
cache memory part concerned. Identification of data between cache memory parts is attained by 
this in the case of data writing to cache memory of a cache memory part. 
[0008]Cache memory which is a sub cache memory part provided corresponding to a cache 
memory part of said each class, respectively, and holds data in a disc system concerning this 
invention temporarily, A sub cache memory part which has a sub cache memory part control 
means which coincides data currently held at a cache memory part of the group concerned and 
data of said sub cache memory part was provided. It is possible for this to attain doubleness of 
data in a sub cache memory part for each class. 

[0009] It is formed in a disc system concerning this invention by exclusive path which connects 
between a cache memory part and sub cache memory parts, and a sub cache memory part control 
means, Data currently held via said exclusive path at a cache memory part of the group 
concerned and data of said sub cache memory part are coincided. Thereby, between a cache 
memory part for each class, and a sub cache memory part, data transfer is performed via an 
exclusive path, and it is lost that a data path used for access to a disk part is used for data 
reconciliation-ization. 

[00 10] A disc system concerning this invention will be substituted for a control section of each 
class by one of other control sections, respectively, if it controls by dividing a data area where 
disk parts differ and an obstacle occurs in one of control sections. Thereby, load sharing of a 
control section is planned. 

[001 l]In a disc system concerning this invention, field correspondence of cache memory 
provided in a cache memory part is equipped with information on prohibition on permission of 
writing based on an access situation, and a memory table to manage, A control means manages 
information on the memory table concerned, and it sends out permission disapproval information 
based on information on said memory table to demand information on data transfer which comes 
via a data transfer path. Thereby, according to an access situation over a cache memory part, 
timing of data reconciliation between cache memory parts is controlled. 
[0012]This invention a cache system of a disc system concerning this invention, A control 
section which controls a data access to said disk part, and the 1st cache memory part provided 
with cache memory which holds data temporarily are provided to a disk part which memorizes 
data, A cache system of a disc system corresponding to access of a host computer is 
characterized by comprising: 
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A data transfer path which connects mutually only the 2nd cache memory part provided with 
cache memory which holds data temporarily, said 1st cache memory part, and the 2nd cache 
memory part. 

A control means which is provided in said 1st cache memory part, and performs data transfer to 
the 2nd cache memory part via said data transfer path. 

A control means which is provided in said 2nd cache memory part, and performs data transfer to 
the 1st cache memory part via said data transfer path. 

In the 1st and the 2nd cache memory part, data transfer is performed by this via a data transfer 
path for exclusive use, and it is lost by it that a data path used for access to a disk part is used for 
data reconciliation-ization. It is not placed between data reconciliation-ization by control section. 
[0013] 

[Embodiment of the Invention]The disc system applied to this invention with reference to an 
accompanying drawing below is explained. The explanation which gives the same numerals to 
the same component and overlaps with it in each figure is omitted. A 1st embodiment concerning 
the disc system of this invention is shown in drawing 1. According to this embodiment, the disk 
array which comprises two or more disk units is adopted as the disk part 1 , and array #0 - #5 are 
arranged here. 

[0014]The controller 2 for accessing the disk part 1 to meet the demand of a host computer is 
formed. For the controller 2. Between host computers, data transmission and reception. The host 
interface to perform. (HOST I/F) It has the disk controller 24-1 to 24-3 which is a SUKAJI 
protocol controller (SPC) connected with the predetermined disk of 21, the microprocessor part 
(MPU) 22, the cache memory part 23, and the disk part 1. These host interfaces 21, the 
microprocessor part 22, the cache memory part 23, and the disk controller 24-1 to 24-3 are 
connected to the bus (for example, PCI bus) 25 which is a common data transfer path. 
[00 15]If another expression about the above-mentioned embodiment is carried out, it can 
express, as shown in drawing 2. That is, host interface 21, microprocessor part 22, cache memory 
part 23, and disk input/output part 24a- 1 - 24a-6 is connected to the common bus 25. Although 
the SUKAJI protocol controller (SPC) was used as the disk controller 24-1 to 24-3 by drawing 1 
here, In order to connect each disk unit la-1 - la-6 separately, it is indicated as disk input/output 
part 24a-l - 24a-6, The function to access a disk unit is the same as that of the disk controller 24- 
1 to 24-3, and disk input/output part 24a- 1 - 24a-6. 

[0016]The internal configuration of the microprocessor part 22 is shown in drawing 2. The 
microprocessor part 22 has the composition with which ROM 12 and RAMI 3 were connected to 
the microprocessor 11, and the microprocessor 1 1 makes RAM 13 a working memory using the 
program in ROM12, Based on the directions of a host computer received via the host interface 
21, disk input/output part 24a- 1 - 24a-6 is controlled, and the cache memory part 23 is 
controlled. Thus, the microprocessor part 22 constitutes the control section which controls the 
data access to a disk part. 

[0017]The composition of the cache memory part 23 is shown in drawing 3. The cache memory 
part 23 is equipped with DRAM3 1 for holding cache data, DRAM control part 32, the data path 
switching control part 33, the mirroring copy interface 34, and the PCI bus interface 35. 
[001 8] Above-mentioned DRAM control part 32 has a function which writes in or reads data to 
DRAM31, and the data path switching control part 33, Based on control of the microprocessor 
part 22, control DRAM control part 32, and data is memorized or read, and data is transmitted 
via the mirroring copy interface 34 at the time of necessary, an interrupt signal is given to the 
microprocessor part 22, and the end of data transfer is notified. Other cache memory parts are 
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connected to the mirroring copy interface 34. Other cache memory parts are the cache memory 
part 23 and an identical configuration. The PCI bus interface 35 sends and receives data via the 
bus 25 of drawing 1 and drawing 2. 

[0019]Operation of the cache memory part 23 constituted as mentioned above is explained. If 
there are directions of data writing from a host computer to the disk part 1, The microprocessor 
part 22 incorporates this via the host interface 21, data is given to the predetermined disk 
controller in the disk controller 24-1 to 24-3, and the writing to the disk part 1 is made to 
perform. This data is made to give and hold to the cache memory part 23. 
[0020]The data path switching control part 33 of the cache memory part 23 receives data and a 
write instruction via the PCI bus interface 35, controls DRAM control part 32, and makes data 
write in DRAM31 at this time (drawing 3 **). And the data path switching control part 33 sets 
directions of the data transfer through the mirroring copy interface 34 with a stored address 
(write cache address), and sets a timer further, for example. After the data path switching control 
part 33 will perform data transfer through the mirroring copy interface 34 based on the directions 
set [ above-mentioned ] if this timer is that the deadline of it is passed (drawing 3 **), and ending 
data transfer, An interrupt signal is given to the microprocessor part 22, and the end of data 
transfer is notified. 

[0021]Since other cache memory parts are the same composition as the cache memory part 23 of 
drawing 3, they explain this operation using the same number as drawing 3. The mirroring copy 
interface 34 of other cache memory parts is sent out to the data path switching control part 33 in 
response to the coming data with a stored address. The data path switching control part 33 
controls DRAM control part 32, and makes data write in DRAM3 1 . 

[0022]The cache memory part provided with the data path switching control part 33A which 
performs different operation is shown in drawing 4 in the data path switching control part 33 of 
drawing 3. This cache memory part has the same composition as the cache memory part of 
drawing 3 except for the point provided with the data path switching control part 3 3 A. This 
cache memory part operates as follows. 

[0023]If there are directions of data writing from a host computer to the disk part 1, The 
microprocessor part 22 incorporates this via the host interface 21, data is given to the 
predetermined disk controller in the disk controller 24-1 to 24-3, and the writing to the disk part 
1 is made to perform. This data is made to give and hold to the cache memory part 23 shown in 
drawing 4. 

[0024]At this time, the data path switching control part 33 A of the cache memory part 23 
receives data and a write instruction via the PCI bus interface 35, Control DRAM control part 32, 
make data write in DRAM31, and are parallel with this, After the data path switching control 
part 33 performs data transfer through the mirroring copy interface 34 (drawing 4 **) and ending 
data transfer, it gives an interrupt signal to the microprocessor part 22, and notifies the end of 
data transfer. By starting composition, doubleness of cache data can be attained promptly. 
[0025]Next, the controller 2A concerning a 2nd embodiment of the controller 2 is shown in 
drawing 5. According to this embodiment, form the two cache memory parts 23 and 23 A, and 
these are connected to the bus 25, and mutual is connected by the data transfer path 26 for 
exclusive use. Let the cache memory parts 23 be other cache memory parts which explained the 
cache memory part 23A in drawing 3 or drawing 4 as a cache memory part of drawing 3 or 
drawing 4. The cache memory part 23A functions as a sub cache memory part which assists the 
cache memory part 23 . 
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[0026]When data is written in the cache memory part 23, it carries out as [ explained / had, and / 
it / drawing 3 or drawing 4 is and ], and data is written in the same address of the cache memory 
part 23A. And the cache memory part 23 is sometimes used for the microprocessor part 22, and 
it usually sometimes operates, and when an obstacle arises in the cache memory part 23, it 
operates using the cache memory part 23A. That is, the cache memory part 23A is made backup. 
[0027]Other following directions for use are also employable. As the technique of transmitting 
data to the cache memory part 23A, the cache memory part 23 uses the technique shown in 
drawing 4. And the microprocessor part 22 writes data in the cache memory part 23, and 
accesses the cache memory part 23 A, and reads data. Thus, by operating, identify the data of the 
cache memory part 23 and the cache memory part 23 A, and a data custody is planned, and it can 
become possible to perform writing of data, and read-out of data in parallel, and the throughput 
of a system can be raised. 

[0028]A 2nd embodiment of the disc system concerning this invention is shown in drawing 6. 
According to this embodiment, the disk part 1 is accessed by the controller 2-1 of an identical 
configuration, and 2-2, and it has composition which meets the demand of a host computer. And 
between each controller 2-1, the cache memory part 23-1 of 2-2, and 23-2 is connected with the 
data transfer path 27, and identification of the cache memory part 23-1 and the data held 23-2 is 
attained. As the above-mentioned cache memory part 23-1 and 23-2, the composition shown in 
drawing 3 or drawing 4 is adopted. 

[0029] And the controller 2-1 and 2-2 can be constituted so that it may operate independently 
based on the demand from a host computer, respectively. Therefore, between the cache memory 
part 23-1 and 23-2, data transfer arises to another side mutually, and identification of data is 
attained. According to this gestalt, the throughput of a system can be raised, moreover - as other 
operation forms - the controller 2-1 - present ~ it is considered as business and the controller 2- 
2 is made into reserves. When an obstacle occurs for the controller 2-1 , it is made to meet the 
demand of a host computer by the controller 2-2. present — in the change business and for 
reserves, a host computer gives directions to the microprocessor part 22-2 via the host interface 
21-2. 

[0030]A 3rd embodiment of the disc system concerning this invention is shown in drawing 7. 
According to this embodiment, in the embodiment shown in drawing 6, sub cache memory part 
23B-1 is provided in the controller 2-1, and sub cache memory part 23B-2 is provided in the 
controller 2-2. The cache memory part 23-1, 23-2, sub cache memory part 23B-1, and 23B-2 are 
identical configurations, Between sub cache memory part 23B-1 and sub cache memory part 
23B-2 is connected with the data transfer path 27B, and identification of the data held sub cache 
memory part 23B-1 and 23B-2 is attained. As above sub cache memory part 23B-1 and 23B-2, 
the composition shown in drawing 3 or drawing 4 is adopted. 

[003 l]The cache memory part 23-1 and sub cache memory part 23B-1 divide the area of the disk 
part 1, and they hold data. For example, the cache memory part 23-1 holds the data of array #0 - 
#2, and sub cache memory part 23B-1 holds the data of array #3 and #4. Similarly, the cache 
memory part 23-2 holds the data of array #0 - #2, and sub cache memory part 23B-2 holds the 
data of array #3 and #4. 

[0032]The operation form in this embodiment can take either of two kinds like the system shown 
in drawing 6. namely, - it is what a 1st embodiment is based on the controller 2-1, and 2-2 is 
based on the demand from a host computer, respectively, and operates independently - a 2nd 
embodiment - the controller 2-1 — present — it is considered as business and the controller 2-2 is 
made into reserves. 
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[0033]Next, a 4th embodiment of the disc system concerning this invention is shown in drawing 
8. In this embodiment, it connects with the cache memory part 23-1 further in the embodiment 
shown in drawing 7 with the data transfer path 26-1 of exclusive use [ between sub cache 
memory part 23B-1 ], It connects with the cache memory part 23-2 with the data transfer path 
26-2 of exclusive use [ between sub cache memory part 23B-2 ]. 

[0034]This embodiment is equivalent to what formed the two controllers 2A concerning a 2nd 
embodiment shown in drawing 5. Between the cache memory part 23-1 and the cache memory 
parts 23-2 is connected with the data transfer path 27, and identification of the cache memory 
part 23-1 and the data held 23-2 is attained. Therefore, in controller 2A-1 and 2A-2, it will have 
cache memory part 23B-1 for backup, and 23B-2, respectively. The mode of operation in each 
controller 2A-1 and 2A-2 is the same as that of the embodiment of drawing 5. The operation 
form between controller 2A-1 and 2A-2 is the same as the operation form of drawing 6. 
[0035]The embodiment of other cache memory parts is described. When parallel use of the 2 
cache memory parts is carried out, in order to preserve the data currently held, it can constitute as 
follows. That is, a memory table as shown in drawing 9 is provided in DRAM31, and the data 
path switching control part 33 (33A) gives permission disapproval to it with reference to the 
above-mentioned memory table to the data transfer request from the cache memory part of 
another side. The memory table of this drawing 9 is for dividing and managing the data area of 
DRAM3 1 to the block with two or more prescribed capacity, and the flag (prohibition =1, 
permission =0) which is the information on the prohibition on permission of writing is formed 
corresponding to each block. When read-out of data is performed, a part is read, for example, and 
also an initial value is "0", this flag is set when read-out may arise "1 ", and when the possibility 
of read-out disappears, it is reset "0." And the data path switching control part 33 (33A) operates 
in the procedure shown in drawing 1 1 by the program of the flow chart shown in drawing 10. 
[0036]First, a data transfer request and a cash write address come via a data transfer path from 
the cache memory part of another side (drawing 11 **), and the data path switching control part 
33 (33 A) receives this via the mirroring copy interface 34 (SI). Then, with reference to the 
correspondence flag of the memory table showing the data path switching control part 33 (33 A) 
in drawing 9 (drawing 1 1 ** and S2), a flag detects "1" and "0" (S3). Here, if a flag is "0", data 
transfer permission will be returned (drawing 11** and S4), and if a flag is " 1 ", data transfer 
disapproval will be returned (drawing 11** and S5). It becomes unnecessary to be able to 
prevent making rewriting, when parallel use of the two cache memory parts is carried out and 
there is possibility of read-out by this, and to access a disk part again, and system performance 
can be raised. 
[0037] 

[Effect of the Invention] As opposed to the disk part which memorizes data according to the disc 
system applied to this invention as explained above, In the disc system corresponding to [ 
provide two or more sets of groups of the control section which controls the data access to said 
disk part, and the cache memory part provided with the cache memory which holds data 
temporarily, and ] access of a host computer, The data transfer path which connects only the 
cache memory part of said each class mutually, Since the control means which is provided in the 
cache memory part of said each class, respectively, and performs data transfer between cache 
memory parts via said data transfer path is provided, Between the cache memory parts of each 
class, data transfer is performed via a data transfer path for exclusive use, and since it is lost that 
the data path used for access to a disk part is used for data reconciliation-ization, an efficient 
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system is realizable. Since it is not placed between data reconciliation-ization by the control 
section, load sharing is planned. 

[003 8] According to the cache system of the disc system concerning this invention. The control 
section which controls the data access to said disk part, and the 1st cache memory part provided 
with the cache memory which holds data temporarily are provided to the disk part which 
memorizes data, In the cache system of the disc system corresponding to access of a host 
computer, The data transfer path which connects mutually only the 2nd cache memory part 
provided with the cache memory which holds data temporarily, said 1st cache memory part, and 
the 2nd cache memory part, The control means which is provided in said 1st cache memory part, 
and performs data transfer to the 2nd cache memory part via said data transfer path, Since the 
control means which is provided in said 2nd cache memory part, and performs data transfer to 
the 1st cache memory part via said data transfer path is provided, Between the cache memory 
parts of each class, data transfer is performed via a data transfer path for exclusive use, and since 
it is lost that the data path used for access to a disk part is used for data reconciliation-ization, an 
efficient system is realizable. Since it is not placed between data reconciliation-ization by the 
control section, load sharing is planned. 

[Translation done.] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS [Brief Description of the Drawings] 

[Drawing l]The lineblock diagram showing a 1st embodiment of the disc system concerning this 
invention. 

[Drawing 2]The lineblock diagram showing the embodiment of KONRORORA in the disc 
system concerning this invention. 

[Drawing 3]The lineblock diagram showing a 1st embodiment of the cache memory part in the 
disc system concerning this invention. 

[Drawing 4]The lineblock diagram showing a 2nd embodiment of the cache memory part in the 
disc system concerning this invention. 

[Drawing 5]The lineblock diagram showing a 2nd embodiment of the controller in the disc 
system concerning this invention. 

[Drawing 6]The lineblock diagram showing a 2nd embodiment of the disc system concerning 
this invention. 

[Drawing 7]The lineblock diagram showing a 3rd embodiment of the disc system concerning this 
invention. 

[Drawing 8]The lineblock diagram showing a 4th embodiment of the disc system concerning this 
invention. 
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[Drawing 9]The figure showing the memory table used for the cache memory part in the disc 
system concerning this invention. 

[Drawing 10]The figure showing operation of the cache memory part adopted in the disc system 
concerning this invention. 

[Drawing 1 l]The lineblock diagram showing a 3rd embodiment of the cache memory part in the 

disc system concerning this invention. 

[Description of Notations] 

1 Disk part 2, 2-1, and 2-2 Controller 

21 Host interface 22 Microprocessor part 

23, 23-1, 23-2, 23B-1, 23B-2 cache memory part 

3 1 DRAM 32 DRAM control part 

33 33A Data path switching control part 

34 Mirroring copy interface 

35 PCI bus interface 

[Translation done.] 
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L T3IIC*t 7->a/t'J g|Hc{^2 tlT v>« 7- 30 

X t tijIE^y^-v 7->a^'J gp©r-X 

&zt £ f £ 11*11 3 fc fB«©7V X X -> X f 

A. 

CW*«5] ^©MiPgMi^ft^Yu TV XX SB© 

wtzct^wmttz tmm 1 k mmo 7V x x -> x 

[fi*iK 6 ] +^ -y iVa^'J SPfcKtt Ztift** >y 
fi^t'J ©SWBtflSfc 7 XbXtfffilfnS-j < m^&fr 40 
©f* nJ|S±©fi$B t WHT S * * U T—ffrttm*-. 

mm^mimm^ * y r-7vi/©m *%sa-r § t« 

K . 7- * SjM/U fcfl- L T BURf § r- £ ^©g* 

^mimzmtatz ctz&mttzm&m 1 tE 

[11*31 7 ] 7-X£fatrT37V XX3&{;:*f LT, 
fMB7V X XSUKftf £ 7-X 7 XbX^ftiJSTf Sfffli p 

gp t ^_ ^ *~mum % * t v *s at x * u *m x km 



© 7 7 -b x (c MjcS -r s r-f x x i> x f- A © + + -y ;l ~> 

T-z*-mm-t%*f -y ->a^'j ^fix/c^ 2 © 

+^'y~>a!.^tU^i:, 

MI3^ 1 ©*-^ -y i>a U g|5t|g 2 ©+-V <y ~>at ^ * 
'J gpo^^ffiStcS^-r S 7'- £ igjM^X i: , 
Ml as 1 ©+ -v >y at * * 'J gpt ^tf ^ MI2f- X 
KjM^X^ LTS 2 ©++ <y ivat U gP'xx-XC 
jM^rff 5 $IJ»#© t tuSBS 2 ©+ <y i> at * t U 12 
tf&tU MfB7-^i|to^^X*/>bTSl©+-V'y->at. 

^tu gp^7- x e^^tT 5 $o@P¥© t **«rr act 

fStt-r^xV X X ->Xf^0+t -y ->at ->Xf A 0 
[0 0 0 1 ] 

Caw©JB-r«S«5Mf] c©^tt7Vxxi>Xr 
A. #t7VXX7b-rS«^jSfflrS7VXXK^-r 
3 7 X -b X ©il^-tc X X i> X -r LJkXS^ ©* 

^-y^atv'X'rAfep-rSfeO'Pfe-So 

[0 0 0 2] 

[«©Sf5] 7VXX->X7ATti+^-y^at 

^ t u set acfflwe**. c ©* y >v ->at / * 

U £D7-X©f«^©/ci6ttt, -y ya/€'J «r_M 

[0 0 0 3] LA^bS:*^, ^-v-y^a^ty^-aft 
■TSi:, 2'0©+^<yiVat^^y©'r-X^lR|-ft:-rs 

[0 0 0 4] 

^ea-TSJl^-tctt, 2-3©ny hn— 7^2 _3©+-v 
■y i> at A t y © 7- X fb^ S ffiS© J6 tcFifS© 
Sig®*^ D , MSA^Uffc-T * B8ji*«S!afe 

[0 0 0 5] *^ttC©d;5*^*©7VXX->X7" 

©@Wtt, ->X7Atctttg©^ft:*&(S*-rj:i:&<+-v 
■y -> a ^^e- U nrc7-X©jiK'l4^[nlJ:$-a:S 
C t OT? t § 7> X X i/X r A&tf ^©+ ^ >y i> at ->X 

[0 0 0 6] 

[ns^nfft-r s fe»o#®3 *sit«sf-f x x s/ 

X7Att, 7-X^eitt-S7VXXgPK?^LT, MIB 
7V X X SPf c^f-T 3 7- X 7 X b X WW S $ijfpg|5 1 
7- X *-mmt%* + -y iVat X * y ^rflx. /c+ ^ -y 
fajityii: ©ffl^rfflSiBS^s * X h 3 V If at - X 
©7XbXtc»fS-r§7VXXi>X7i ; ,ti:43V^T, MfE 

§»©+ tvfa^t'j meo^mmemwit & 7- * 
^x t , tut E»a©+ ty^a^ty m^nzn 

WtZtU Miex-Xfe^AX^LT^'V-yiv^Xt 
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tSiSt^-TSo CftfcJ^T, &m<D$-*v 

[0 0 0 7] Sfe*5SWfc«Sr-f ^^->XrAt?tt, 

t*l$mb?2> 0 ctlta^T, + -v>yS^y^'Jg|5© 

[0 0 0 8] ittfiliilS^fVX^^fATii, 

\m >y i/a^'Jt, ^8»©*+ -y ->a 
y gR©x- * t a -9-x> -v >y ~> a ^ 1 1) g[$$ij 

So 

[0 0 0 9] X*^Xr^T?tt, 
*-v -y fa^'J StD-^+y fi«y g|5t ©P^© 

#*«»r**ffl^x!ms«-6n, ^x*y -y 

5/ * * * U WKfi^S ft? i > S 7= - * i: MfE^X* ■* >y 
-> a * * U gp© r- £ 4: £-Sc£ § c £ ;&#®! i: f 

«o cntj;?), &»§©+* y ^a^tygpt'y-;/* 

-^KSSafftotl, rVX^ffifcft-f 57?-feXK:fflv> 
Sx-^X^'-^-gtfbtfflv^tiS c < % 

[0 0 10] Sftffli^5f^X^->Xfi,m 
&ffl©fM1W8Ptt ^ft^ft, xV X 7 g|5©g% 5 t*-* H 

[0 0 11] Sfe*^K«ST-fX^->XrAt?tt, 
-y ->a«'J gpc^lt^ti/i+Y -y ©ft 

fcfl- L T5iJ*"T 3 x - * «2SOg*1ff«E ft LTfuffi^ 
* y x-77b©f»*icS-i>VT, ffFRFf fFRH^B%^W 



[0 0 12] Sfc^HJ^Cf&STMX^XxA©^ 
yyayXfAtt, x- £ ^fS'lf 5 -rV X ^ g|$ ic M L 
T, MaBx w X X gflfc: ftf S x- £ 7 7 -fe X £ 3 
iH»»fcx-#*-l$ffi#rs*-v >y ->art'J £itx. 
fell 1 <D*rWs3.X ; £V$t*mf, *Xh3yk'a 

a->Xfilcfe^T, x-#£-B$ffi&-f S + Y-yi'a 

+ Y -y fa ^ •=& 'J g|5 1 gf 2 ©+ -vy ^ a. ^ * y g?©*^ 
10 fflSKfg^-TSx-^l^/^Xt, MfHlgl©^Y-yi/ 
a^t'JfflfcStt^ tulB-r-XigjM^X^/l-bT® 

- ^ fe)M^x *^ L TUl ©* y >y a >< * y a^\7*- 

* b nwm t *m? % c t *m®. t -r a . 

cititctoT^l i®2©+Y-y->a^t yglUcfcl^ 
T, Wffl©x-^fe}M^X^/l-bTx-^^S^ft> 

x^gptc^-rarx'fexfcfflv^x-^/^x^ 

[0 0 13] 

^a-fVXX^XrA^B^-ra o #HKfe^T|W|-© 
^^©xVx^i/XrAtfSalgl© 

iffltojeabw^stiTo^o c©*ffl©»«gT'{i. fv 

XXg|5 1 «IS©xVX^SH^e+M$n5rVX^ 

so [0014] ^xbnytfa-^wggstcKiSxiTxVx 
XBIS 1 ^7X'feX'ra/ca6©3>hD-7 2*W?>tl 
Ti/>ao nybn— 72(cti, ^Xhnvtfa-^to 
RgT-r-^3MS?:t79*Xb-l'yXXx-X (HO S T 

I/F) 2 1, T^uyn^y^n (MPU) 2 
2, +Y-y->o.^ ; e';gP2 3, -rVXXgPlOfilT/gxV 
Xxag^nax^-i?- 7°nhn;l/- 3>Fd- 7 
(SPC) t*$5T-fX^3yhn-72 4-l~2 4 
-3«Stlt^5„ ufeO*Xh^^7i-X 
2 1, V^^n7°n-fe'y+j-gP2 2, *+yS/a^t'J» 

40 2 3, f-fX^nyhP-72 4- 1~2 4-3tt s 4± 
jlW-r-^ig^/^XTa&S^X mZi£. PCIA'X) 
2 5 Kg^nT^So 

[0015] ±m<D$m<DBmfc~3^TW]<Dmi&?% 
mzic^t^^mmirctffz^^o *xh 

■Y>^7i-X2K vYxn7°n-tr-y-9-g|5 2 2, +Y 
■y^>aX' : eygP2 3, xVX7AtBX7g|52 4 a- 1-2 
4a-6*\ «a©^X2 5K^SnTV>S„ lC 
fc, lim XA-i>' • 7°n • ay 
(SPC) ?:fVXX3y hD-72 4- 1-2 4-3 
so t Ltzt>\ §f-fX^gf 1 a - 1 - 1 a - 6 fc 
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mm-?%kib, xVX^Am^sP2 4 a- 1-2 4 a- 
6fcfE«Lfrfc©T*&?K 

1-2 4-3 fcrVX?Alitf)g|$2 4a-l~24a- 
©fcOT&So 

[0 0 16] V^^D7°n-tr'y+fgf2 2 ©ftg^JM^ll 
2t^"To v7^n7°n-te>y-9-g|5 2 2(4, v-f^aya 
•fe-y-9-1 lKROMlZtRAMl 3 ^g^2ft/Mf§fi£ 
ttU V7?n7n-fe-y+)- 1 K4ROM1 2|*|©7 > a 
^iW^TRAMl 3£7-*>^ty hLT, 

a-iffflgSKitJt, rVX^AffiTJi^ 4 a - 1- 
2 4a-6«18U a** 'J SB 2 3© 

mffltefiSo £<D£5lC-?^Zu7u-t^y-m2 2(4, 

f>x^ gpwtr a t - * r * -b x % fiijiB-r a fftifflgp* 

[0 0 17] 0 3tC*-W>a^t'Jffi2 3<D«fig*^ 
"To ++-y->a^^Ug|5 2 3t(t +fy>af-^* 
ffijff Sfti&©DRAM3 1, D R A M»Pgl$ 3 2 , r 

-zxxwmmm 3, ;7->jy^if-^^7 

I-X3 4, PCIW^7i-X3 5*m5tl 
[0 0 1 8] ±fB©DR AM$iJ«g|53 2(4, DRAM3 

r- * / ^X^j^fliiJSPgp 3 3 (4 s v 7 ? n 7a -fe >y -tf-gp 2 

2 OSJfflCStJt D R A MfgiJfPgP 3 2 £$ijfp LTf-^ 

ffi^£v7^a7n-fe>y+)-gP2 2^xTf-^BgO 
»7*ilfcrr 5„ 5 5- U T 7 x-X 3 

4 ffiO+i-'y^a^tUgP^ffitStlSo iicoffi 
(D^yz/^^Vmi., Z-Wi/z.t&mz 3 fc|0] 
3„ P C I /W^>^7i-X3 5(4, 0 

[0 0 19] «±©£5K#|/£2ti/c*-V'y->^;< ; EU 

x^SH^T-^S^&fcOffi^tfi&Si:, eft*** 
h^y^7i-X2 l£:fi-LTv7*a7a-t?<y9-gP2 
2;W3jX&, fVX^3>hD-72 4- 1-2 4- 

3 tf Of £©f^ X 7 3 ^ h n-^V ^^.Tf 

[0 0 2 0] COt^, *WSa.* : £VU2 3<0r- 
^X^f»PgP 3 3BPC I/Wy^7i-X3 5 

fPg|53 2^$ijabTr-^^:DRAM3 1 ^»tiX$^ 
* (03©) . *LT, 7*-*/<X«HWW»W'3 3H:5 
7-'Jyy"3^-4'V^7i-X3 4*^Lfe-r-^IE 
SOfe^»7 Kt^X (7^f F + fv^TFbX) 



SP3 3(i_hte-fe>y hsnfej^tso^, 

3tf— f:/*7x-X3 4^/rLfcx-^ig^^f L 
(03©) s x-^fE^CT-fSi:, SiJ3£#fi#*v 
7^a7°a-te-y+>-gP2 2^&T7^-#igj£©^7&iI 

[0021] m<D*w>a.* ; evmz. i3©+^7 
i/^*ygP2 3 tm-nw®.-£&z>frh, cvmtt* 
03 tm-m^m^rmmt^o mos-w^a.** 

»3 s^m-rs,, r-^Ax««Mfflia5 3 3tt, d 
r a mmn 3 2 *%\\m ltt-^ * d r a m 3 1 ^» 

[0 0 2 2] gut, 0 3©r-#^X«$ifflfg|5 3 3 

* fe* t v 1/ a * U gp^t o c 0* -v >y a * * y 
35(4, T-2/*7.mM$HR3 3 AfcflffcfcjSfclSfcfN 

[0 0 2 3] ^Xh^yKa-^A^rVX^SlAr 

-X2 1 *3 A rLTv^^n7n-tr-y^2 2#8l!)ii 

f-f X^3VbP- 7 2 4- 1-2 4-3^©fiffS 
Of^XX^yha-^f-X^Tf^X^gfl 

[0 0 2 4] C©fct, *+-y->n.^ ; eUg|52 307 s - 
^^X«^f)ilJfPg|5 3 3 AttP C 1/U^y^7i-X3 
30 S^LTf-MWt^W^I!), DRAM 
faJISgfl 3 2 5SlLTf-« D R A M 3 1 'Vt^jA* 
**\ CtltMffLT, x-£^X^&fliiJtPgP3 3(4 = 5 
- y y^n tf — f 7 x-X 3 4 fcfl- L fcr- £ KM 
*f?i^ (0 4®) , r-?lEM*^7-ri)i:, gy&#fB 
*§&V7?a7'a-fe>y9-gP2 2^x.Tf-?K!o,f 

- £ ©^fil fr£0 3 E #T S S . 
[0 0 2 5] ^fenyhn— 7 2 0S2 0*fiS0JB«ltc 

40 2fflC4 1 +y">a^ ; Ey»2-3» 2 3A*a8^ C 

nSAV^X2 5 CSSHSnTi/^ «HMA^*ffl 
Of-?6i/U2 6C«J:t)gM^snTVSo *^-yi> 
a.^- : Eyg|5 2 3-S:, 0 3X(40 4©*+-yi/a.^ ; ey3|5 
fcLT, *^-y^a.^^yg|52 3 A*0 3X(40 4(cfe 
VTIKW bfcftfi©* + >y a ^ •£ y gp t -T So * •¥ -y -> 

^^eyg^ 3 a(±, =l?i-*:VU2 zmmt 

[0 0 2 6] **yi/a.**:V&2 3(Cr-^^«#ji 
50 *-y>y->a^^Ugg2 3AOi-7Kl/X(cf-^tft 



(5) 



WW 2001-34534 



*3ASnSo ^LT, Y^7n7°P-tr-y1fg&2 2 it. W 
a ^ t U 2 3 K £ 13 tt* * -V ~> a * 

*y»2 3A*/Bvvr»fi?rJ6. o to, ^vs/a* 

*U»2 3 h*?%y>77yv°mt?2>, 
[0 0 2 7] ffc, ^Cfe^ftflfiOffifflSffiifeSfllf* 

#lc, *+<y5/a**U»2 3 A£77-t?XLT-r-# 
-y->rL^tUgP2 3 fc+^yS^tyg^ 3 AOf- 

t r- * Lzmmtfi set imm t 

[0 0 2 8] 06 *fflCS5f-fX^->XfAO 

ig2©*ssoffm^^-r„ commmim-^t, m-m 

i%cD=iyhti~7 2- i , 2-2K:<koTr-fX^ffii 
£77-t?XLT, *Xhnvtra-*«DB*K:>SA««l 
^tftoTW. *LT, §nyhP-72-l, 2- 

2 ©4^ 7 ^ * U 015 2 3 — K 2 3-2Bg£x-# 
61^X2 7K±»)S8KU tt'^i>ttiJSz 3- 
K 2 3-2 KffiKpStl*r-*ora-ft*H*. ±E 

y i/a. * y SB 2 3 — 1 , 2 3-2tLT(i, 0 

3 XttH 4 K^bfe«W*ffffl-r*. 

[0 0 2 9] ^LT, nVhP-72-1, 2-2{±, 

^-n^n^x h n y tr »-# 5 OS*KSr?#aS L 

•=6 U 2 3 — 1 , 23-2 tOST'tt, fBEKflW K*t 
LTr-*R36S'*i:7*-*OI^-fk*«H6h*. ceo 

-lfcKfflfcLT, nyha-5 2-2?:^iiffli:-r 
5. nyhn-72-lfc:»gtf58£fSfc, nyhn 

5Kt5. liffltiHiMi:©^^ *Xhn>t°a 
-5!»Xh^^7i-X2 l-2^LW^n 
7°n-fe-y^g|52 2-2'^BS*4A*. 
[0 0 3 0] 07 *»Ci§f^X^->XfA«) 

mLTzmmmmtets^T , n>hn-72-i k-9-t* 

^-y->a^ygB2 3 B- 1 frW&tu n^ha- 
7 2-2Ci^y^-v>yi/ap{ ; tygP2 3B-2AWJ-f. 
tlT^So ^t7S/i^ ; & l Jg2 3- K 2 3-2, +)" 
7>i'-yi/j.7S ; eygi5 2 3 B — K 2 3 B-2til3MH 
JdtT?fc»K -y-^+^>y^a^tUgP2 3 B-l 
Y -yi/a^ ; eyg|5 2 3 B-2hOH^x-^e3l^X2 
7BK<fct>g^U ■9-7*+-vy^rL^ ; tyg|52 3 B- 
1 s 2 3 B-2K«»2ft5^-£©^Hft;£:05o ± 



m<DV-7*Wi'3.* ; eVffl2 3 B- K 2 3 B - 2 t 

[0 0 3 1] ++'y->a^€-y3P2 3- 1 tV-y^-^y 
^a^t'Js^ 3 B- 1 te\ r-fX^gPl coxy 7*# 

X-^^+^>V^a^ ; eyg|52 3- liWWU 7Uf 
#3, # 4©x-^?:-9-y+-^-y->j.^ ; BUg|52 3 B- 

^•y->a^tyg|52 3-2tf«# U 7W#3, #4 
Or-?*t?++ y ^i^t'J SB 2 3 B - 2 

So 

[0032] c<Dmm<DBmir.i5if%mmmte. me 

fc»tJ#ai LTi&ff^fT 5 ©"<?£ 0 , fg 2 O*Sj0& 

2 - 2 ^iifflh-rs fe©T-feSo 

[0 0 3 3] ^fC08K, ^fPJ^f&SxVX^XT- 

7K^LfcS»©JMlK*5^T, MC, ^-yi/a;^ 
>J»2 3-1 imty5'a^ ; &U»2 3B-1K 
*JH©r-*(EaS/<X 2 6- 1 fciOSBKU *i"y-> 
***UW2 3-2 fc-tJ-7*+yS/a>»*U«2 3 B- 

©T*&5„ 

[0034] ctDmmoMmit. msK^Lkfszon 
mmmc%%> nyvu-^z k*2 -omnc t ©tts 

Sft, *i"yv';L^yg|52 3-l t**?yzs 
3.*=£*mz 3-2 f:©H*f i -^€SI/^X2 7 fCfcO 
S8KU ++y->a^ ; eyfiP2 3- 1, 2 3-2fc««f 
sn^-r'-^O^-fb^EIS,, for, nym-72 
A-K 2A-2m ^nftiM-y^r-yyfflWt 
>y v'a^t'J g|5 2 3 B — K 2 3 B - 2 £H;t£ £ 
45. &3>hP-72A-U 2 A-2KfeltSf|^ 

P-72A-K 2 A — 2 ra<DS&fPJeilSt±. 06Olft 

[0 0 3 5] HKflfi©^r'W>a^tya5©^jfiO^Jie 

* v T fi, ffiRf ? tiT (/ r - ^ *U±? Ztcib 

icZLiD&SKLffilittZCttf-ZZZo SP^DRAM3 1 

k. mdinTF-zft&xdtet^vf—yfrmm, mys 

<D* \ y i/ a. * =e U » 6 © r - * ?i JMS* *f L T . 
v^— 5r / ^X««S»JfflI3P 3 3 (3 3 A) ^IH^^yx- 
-fjUtmMLTmvJ^uJZ^-TL&o d©09©^-ty 
DRAM 3 l©'r-^xy7^»©flfTS 
«*&*So7n -y ^ fciMW L T^Sf 5 fefto fe ot?, 
S7*p y ^ tettfc bT»S3A^©|f RlM±©'lf 5 
77^" («±=1, 1^=0) »t5tl5. £©75 
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ft IS 2 0 0 1 - 3 4 5 3 4 



mumw roj t&d, x-?©i!&mb*m> 
^c^fjjtgtt^st^t-fe-y h rij sn, ire^m 

b©RT^tttf&<&-3fcfc#y-tr>y h roj ^ti&o * 
bT, x-*><X9J»fffl»8B3 3 (3 3 A) tt, 010 

[0 0 3 6] ff, ftWO*-W'>a^ ; e , JSP*^7 I - 
£ fraM^X £ ft b T x- * Is jMSjRS tf* v > a 9 -Y 
h7FbXtfiy*b (011®), <Ha*5v-'Jyy io 
n tW y * 7 x -X 3 4 £ft LTf- £ ^XWSWMW 
8P3 3 (3 3 A) tfSttflKS (SI). *21T?, 7*-* 
AX^M»gP3 3 (3 3 A) ttBOtiLft^tyf 
-^;l/0»«75^*#JIL (Ell l©RtfS2) , 7 

7^ r i j a* roj ft^mm-rs (S3), cct, 

TOj T?fcfttf, x-^g&flFRjfcjgSSL (0 

i i®MS4) , 7?W r i j -pfctuf, x-^fi 
ss'FffiF^rsiBai-r* (01 lORtfss) . emt* 

D , 2 1)©* + <y S> a * t 'J M?"J{£ffl 2 tlT *s <3 , 

b© nJtltttf & « if £fc * * Six. Aift * n« <0* 20 
fctfTS , #fixVX7gfl£7^-t:Xt S&BW 

[0 0 3 7] 

* S/X x A K «t fttf , 7*- * *8B1tf Sf^X^M 
bT, tWHf-rX^aSte^f -tr^^WJWI- 

y M a - £ © 7 7 -b X { c ft fS f 5 x-r X * >- X f A £ & 
tSr-* So*' Ut, flu E&ffi© ^vS/a^U* 

■f&(DT\ »S©+^->a^ygTOc*5^T, Hffl 
©x-£fi3M^X£ftbTx-£?iS*nTfrtx, xVX 

{fcfcfflv>en3C 8&¥©&VS'Xt 
[0 0 3 8] Sfc, *»«Sf-<X^i'XfA<!)+ 40 

•V y i/XfiEihtfs x-x^Eif-rsxV x? 

tuiarVxxgpt^-rsx-^rx^x^ 
Mffl-r « » m t r- # 5 * + -y -> a ^ * 

'J fcfS*. fell 1 -v -y 1 ^ * U gp t £f»*, * X b 
n>bV-X©7^XfcftjSlT§xVX7->XxA© 
+ -y ~>a ->Xf AC33VT, f-?%-^t8 + 
* y ->a«'J *fll*fcSg 2 ©* + <y i/a^t>J»J:W 

B»lO*+yf a^^U»i:g2 0++yS'apity 
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apo»*fflSKS«-r s 7 s - * i^m^x t , mejh 1 © 

+fr>a«ij gptagtt tb tx, MfE7 f - ^fi^ ^X^r 

fP¥IS t . tuES 2 © + -v -y ^> a ^ * U 1 13:tt p. ti, 
tuEx- * fe^i/ <X^ bTH 1 + y> a t y gp 

+ + -y ^> a y£ y gpug t ^ t , mm © x - ^ IejM^x 

b T x- ^ SaM^frtU xV X ^ gHc^f 3 7 ^ 
^XCffll/^x-^^X^x-^-^Kfflt/^tl^C 
i:3b^< 4Sfci6, <?ij^©av^>XxA«r^I|-e^S„ 

[Hffi©^^^|SHj§] 

[Hi] *5§B^{c^5xVx^i>XxA©^ l ©Hffl© 
[02] *SfKffi5f-fX{'i/XfAl:*yS3>n 
[0 3 ] *SWC«8f^ X^->XtA(l fettS -y 

^a^tygp©^ i ©»©^ii^f«fii(;0o 
[0 4 ] ^K^Sf-fX^->xfAt*stfS+t -y 

^a^t'J 3i5©H 2 ©^©Jgli^^f *M0„ 
[0 5] *»iSf-fXi'i'XfAEt3W3>h 

n-^©^ 2 omnmmttTFtMi&mo 

[0 6 ] ^WST-fX^i/XfA©! 2 ©£fifi© 
[07] *^KfS?,xVX^v'XxA©S3©*ffl© 
[08] *^(c^5xVx^S/XxA©^4©^i5l© 
[09] *»l?ilc&Sx-rX?^XxA£tetfS**-y 

y gptcfflv^ns y x-7;i/?r^-r0o 

[0 1 0] *^^^5xVXi7i/XxA(CfcV^Tjfffl 
S ti£ * + -y a / * y ^(DWlft**? 0= 
Mil] *^fcl&SxVx^>xxAfcfcnt§^ 

-y s/a * * y §i5©n 3 <D^m<Dnm^tmmo 

1 xVX^gP 2, 2-U 2 
-2 nyhn-7 

2 1 *Xb-Yy^7x-X 2 2 v-r^n 
7n-b-yygP 

2 3, 2 3-K 23-2, 23B-1, 23B-2 
31 DRAM 32 DRAM 

3 3, 3 3 A T-ZrtXW&mm 

3 4 ;7-'Jyy3kW^7i-X 
3 5 PCI /^X^y^7x-X 
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